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DESCRIPTORS- ACADEMIC ACHIEVEMENT, BIBLIOGRAPHIES, «r‘.ASSROOM 
ENVIRONMENT, EVALUATION, HIGH SCHOOL STUDENTS, INDIVIDUAL 
CHARACTERISTICS, INDIVIDUAL STUDY, ELEARNING, LEARNING 
PROCESSES, LEARNING THEORIES, LITERATURE REVIEWS, 
QUESTIONNAIRES, STANDARDIZED TESTS, ♦STUDENT ATTITUDES, 
STUDENT REACTION, SEMANTIC DIFFERENTIAL FOR SCIENCE STUDENTS, 
PUPIL ACTIVITY INVENTORY, SCIENCE PROCESS INVENTORY, 

CLASSROOM CLIMATE QUESTIONNAIRE, HARVARD PROJECT PHYSICS, 
PHYSICS ACHIEVEMENT TEST 

TO INVESTIGATE THE RELATIONSHIP BETWEEN INDIVIDUAL 
SATISFACTION WITH CLASSROOM CLIMATE AND LEARNING, 2100 HIGH 
SCHOOL JUNIORS AND SENIORS WERE ASKED TO EVALUATE THE HARVARD 
PROJECT PHYSICS, AN EXPERIMENTAL COURSE WHICH UTILIZED NEW 
INSTRUCTIONAL METHODS AND MATERt\LS. A 50 PERCENT RANDOM 
SAMPLE FROM EACH CLASSROOM WAS ADMINISTERED THE PHYSICS 
ACHIEVEMENT TEST, THE SCIENCE PROCESS INVENTORY, THE SEMANTIC 
DIFFERENTIAL FOR SCIENCE STUDENTS, AND THE PUPIL ACTIVITY 
INVENTORY (CRITERION MEASURES) AT THE BEGINNING AND END OF 
THE YEAR, WHILE A RANDOM FOURTH OF EACH CLASS WAS GIVEN THE 
CLASSROOM CLIMATE QUESTIONNAIRE AT MIDYEAR. IT WAS FOUND 
THAT— (1) SIGNIFICANT AND COMPLEX RELATIONS EXISTED BETWEEN 
CLIMATE MEASURES AND LEARNING CRITERIA, I.E., STRATIFICATION 
AND FRICTION CLIMATE VARIABLES PREDICTED SCIENCE 
UNDERSTANDING WHILE OTHERS PREDICTED PHYSICS ACHIEVEMENT AND 
ATTITUDES TOWARDS LABORAT^Y WORK. (2) GROUPS OF CLIMATE 
VARIABLES PREDICTED LEARNING BETTER THAN OTHERS, E.G., 
STRUCTURAL VARIABLES SUCH AS ISOMORPHISM (THE TENDENCY FOR 
CLASS MEMBERS TO BE TREATED EQUALLY) AND ORGANIZATION WERE 
BETTER PREDICTORS THAN COACTION (COMPULSIVE RESTRAINT OR 
COERCION) . REPLICATIONS OF THE STUDY (USING A NATIONAL RANDOM 
SAMPLE) ARE BEING CARRIED OUT WITH REVISED INSTRUMENTS. (AW) 
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E ^iTwo recent etudiee have ehoim that teores obtained on 
h measure of the socio-emotional climate of the classroom 
(ITalbergf 1966) can be predicted from earlier measures of 
1) teacher personality (Halberg, 1968a) and 2) student ability 
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and interest in the subject (ffalberg and Anderson , 1968) • 



' X. 









Yet this work is incomplete in that it does not demonstrate 
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that individual satisfaction with the climate of the class on- 



the part of the student makes for learning y the criterion 
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of institutional effectiveness espoused by school boards j. 
parents, administrators, and teacfiers. The intent of the 
present research is to investigate this crucial relationship, 
and to explore empirically further hypotheses derived from 
a 80 cio*psychological theory of the classroom as a social 
system (Getzels and Thelen, 1960) • 
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^This research is part of the evaluation of Harvard Project- 
Physics, a course development project supported by the CSarnegie v 
Corporation of New York, the National Science Foundation, 
the Sloem Foundation and the O.S. Office of Sducation. The,. ^ ’ 

authors thank Mary Hyde and Arthur Rothman for computer 
consultation and special programing. 




^ Setxela and Shalea make an analytic diatlnotlon betwam 
inatltutional role-expeetationa and Individual peraonality- 
dlapoaltlona which both bear upon the climate of the olaea. 
The conatellation of role-expeetationa can be termed the 
’'atructural" dimenaion (Walberg, 1968b) j it refera to the 
structure- or organiaatlon of student roles within the claaa, 
for exanpler such thinpa as poal direction and democratic 
policy* The structural dimension applies to shared^ ^roup- 
sanctioned olassrocm behavior while the "affective* 
pertains to idiosyncratic personal dispositions to act in a 
given way to satisfy individual personality needs. Aspects 
of the affective dimension are such things as satisfaction, 
intimacy, and friction in the class. A recent multivariate 
study of 72 classrooms in the same theoretical vein 
that student perceptions of the structural and affective 
Aspdctis ol 80Ci.o*c<nioti4onftjL ftr6 s^iron^Xy rttlAtiocI 

(canonical correlations as high as .8). And although the 
patterns of - correlation are complex y they are interpretable 
in terms of the Getsels-Olhelen conceptual scheme and certain 
other socio-psychological theories (Walberg, 1968b) • The 
present study fits into the series as follows: 
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• The aolM to mXatlQXi^ipi th&t time 

•■ been established in prior wo'srkj th® brcsken lines refer to / ■ 

the purpose of this study s . thm lamination of the hypo1A««ie /X // /"> ■•/ 



■idiat Individual student- achievemnt and i 25 t©re»t m the '-eob^ 
ject at the ®?id of the school year can be predicted fro». 
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etruotural md affective aspects of classroom climats ..sseaeiaN^ii^S^/-V 






at 3sidyear*. ' 5 : 

Our prevlouss studiea were of -tte class 
hence ^ the ’‘Uait# of analysie mm t^'ma.m of 
measures within each 
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correlation of. means of sul^roups^ and tha . correlation of 
individual* within the same 'Bmple can differ iri sign as^ 
magnitude <Hobin*on# 1950) ♦ 
in progress to complete the series 

this study -i* the individual; 2t seeks to determine the 
learning of individuals with different psrceptlorus of clasar^W 
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subjects and Instruments 

Some 210© high school juniors and seniors in 76 classes 
throughout the country peurticipated in the preliminary 
evaluation of Harvard Project Physics, an experimental course 
using a variety of new instructional media and emphasizing 
the philosophical, historical, and humanistic aspects of 
physics. The mean Kenmon -Nelson IQ of a random sample of the 
group is 115. Their scores on five instruments constitute 
the data for analysis. 

The battery of cognitive, affective, and behavioral 
criterion measures includes the Physics ^Achievement Test, 
the Science Process Inventory, the Semantic Differential 
for Science Students, emd the pupil Activity Inventory, 

The Physics Achievement Test {Ahlgren, Walberg, and Welch, • 
1966] is a 36-item multiple-choice test designed to measure 
gansral Icnowledge of physics, it has a Kuder-Richardson 
formula 20 reliability (Guilford, 1954) of .76 based on a 
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random sample of 400 high school students at the end of their 
physics course. The Science Process Ir.ventory (Welch, 1966) 
consists of iOO true-false statements describing the assuiap- 



tions, activities, products, and ethics of science. The test 
was validated on a sample of eminent scientists and hae a 
KR 20 reliability of .86. 



The Ssaantic Differential for Science Students (Ahlgren, 
<?eis, Wolbarg# and Welch, 1966) is fcualiiar to many researchers 
and has been described elsewhere (Osgood, Suci, and Tannenbaum, 
^^iherg and Anderson, 1968), Six scales reflecting 
affective objectives of Harvard Projecc Physics were selected 
for analysis. Using the Spearman-Brown formula to correct 
the mean item inter-correlations for the number of items 



(Guilford, 1954) yields reliabilities of about ,0* (Sea Table 1 



for reliabxlities of all scales and tests di£»cussed here.) 

The Pupil Activity Inventory was described by Cooley 
and Reed (1961) , It consists of a number of adolescent 
science activities, and the student is asked to indicate the 
frequency of his participation in each, Walberg (1967) 
re-factor analyzed the instrument for the present sample and 
found five dimensions: Academic, Biological, Tinkering, 

Cosmology, and Applied Life, The Academic, Tinkering, and 
Cosmology cluster scores were summed for a Physical Science 

Activity score which yields an S-B corrected inteLnal consis- 
tency of .76. 
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The first form of the ClasssrooeR Cljjmate Questionnaire CKnibe^^ 
1966] consists of 80 items describing characteristics of 
Bqhool classes ; for example ^ **The class members are working 
toward many different goals The respondant expresses agree** 
roent or disagreement with each on a four-point scale* The 
instrument yields 18 factor analytically-derived cluster scores 
which, for individuals, range in corrected split-half reli- 
ability from .41 to .86 (See Table 1 and Walberg and Anderson. 

1968) . A revised instrument with more items and hopefully 
greater reliability is being used to replicate our work this year* 

Procedure 

The data were obtained using a randoieiired data collection 
system within each class which tends to ini.niinixe individual 
testing time but maximize the number of tests which can be 
administered (Walberg and Welch, 1968) « The system is most 
appropriate for class means analysis but does provide patterns 
of scores for .studies of individual students as well, with 
certain restrictions. Random halves of the students took the 

M 

criterion measures at the beginning and at the end of the 
year; a random fourth took the Classroom Climate Questionnaire 
at midyear* The sampling fraction for any combination of 
tests is the product of the sampling fractions for the conbinatifdn. 
Thus for the midtest and any postteat, a fourth times a half 
or an eighth took both measures. To bring pretests into the 
emalysis, the eighth must be multiplied by a half giving one- 
sixteenth. Thus for a total of 1700 students who finished 
the course, about 214 have taken the midtest and a given 
posttest, and 106 have taken the same pretest and posttest 
as well as midtest. Actually because of absentees and unusable 
answer sheets, the figure is about 85 for ariy given combination 
of pre-, mid-, and posttest. 

From the group of 25 subscores on the tests given at the 
beginning and at the end of the course, nine were selected as 
criteria for measuring student learning since they measure 
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I, , and Is^haviojral course objectives, 

? Phyeics Aohisv^sientp Science Understandin<gfjf 
»AA ooa^'icic yif f ersBt isi i^^s&sures# and Physics Activities 
^lsi.ch ,\.9 th^s sum of tl'se Ao^adeiaic Science* Cosmology, and 
scales on th® Pupil Activity Iiwerstory, Ttie 
reliabxUtiaa the scales are shown in Table i« Usina a 
method de\5crlbo<2 by Ferguson (X959) . reg2resslori"4adjysteQ 
gain or ^scores (v-he posttssts*- standardised d©viatiofi# 

from predicf.ed scores based on the pretest) ware calculated 
for each of v.ha criteria. These scores reprasent the stud©Rt*s 
learning on each criterion during the course adjusted for 
initia). status. The adjusted criteria v’oxe correlated, with 
each of the 13 measures of classroom clii-iate. 
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I Table 1 contains 32 statistically significant correlations 

' <p-!. 055 between measured perceptiona of classroom oUmate and 
^ the adjusted learning variables. This amount.”! to four tiroes 

r the char.ee expectancy in a 9 by 18 matrix of 162 elements,^ 

i 

^ The estimates of association are conservative idnee the 



Stepwise multiple correlations were also calculated with 
3.tgnificant resiults accounting for up to 40 percent of the 
uncorrected variance in the learning criteria with three 
predicUra. However, because of the small number or cases, 
.»ne unc!. rtalnty oi !;hG stepwi,se procedure v?itl'out cross- 
valxuat.] on, and great number of beta weights, the r<i«',u'ts 
arc not reported. Iicrc. 
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®f gain scores still unsettled (Se© Harris”, 
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:|t^€3)4^ thi^l . I^urther correction -^or a third source of error ••’'r:v>^^'''‘' 
variance is not considered her®* Xi% any o&s<©f uncorrocted 
corrolatioas- and seal© reliabilities mro phov;n 1 e^ ^able 1«* ■ 

The interested reader is referred to Guilford (1SS4) for 
•attewaation correction formulas o 
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*’ V 'examining the columns of oorreXations 
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7/ gained the most on the physios adhtevement 

pa&t^ for orau^pie; peroeived their classes as sociaXXy hereof- 
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V- 7i‘v' — ' intimate groups working on one goal; one might 
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On th«a othar hand<, students grc'^ more in science under- 
( 

standing saw their classes as well organijsed with little 
friction between their fellow student®, and although the 
class is seen as egalitarian and unstratified, the students 
had a greater vari^t-y of intwr^atss, Itms different percep- 
tions of classroom climates are associated with different 
kinds of cognitive growth— 'achievement and science understanding* 
Perceptions of climate also predict the affective growth 
the course is intended to bring about. We shall e3<amine the 
correlates of only one of the two rating© for each of the 
fhree concepts reported in. Table I. Students who reported 
greater enjoyment of laboratory work perceived their classes 
as unstratified ^ democratic in policy setting, having a clear 
idea of .class goals, and satisfying. Students who gained the 
most interest in physics saw thair classes as well organized 
and unstratified. Those who rated the concept Univsrse more 
friendly saw their classes as having clear goals, democratic 
policy setting, egalitarian, unstratified, and less internal 
friction and speech constraint. X*s.stly, students who reported 
engaging in more physical science activities ' because they 

were interested, felt more personally intimate with their 

« 

fellow class members, less alienated and less ©trictly controlled. 

Thus students with various perceptions of claesrooia cli** 
mate grcsw in different ways during a course* Another way of 



er|c 



CiO- 



the result*, ie to analyse th^e correlations acroe* 
the rows to 4etermin© which climate variables correlate moat 
often with studeiit learning variebles. The structural climate 
\^ariablei@ cm be divided into three subgroupss those having 
to do witlt'4 "coactionr ”iscsmorphlsm,” and ” organ! as atioh. 

Ml enorroous amount of research has investigated "teacher- vs c 
"student-centered" classroons or other variations, on the., 
themes of ^authoritarian*® and "dominant" teaching . methods . 
(C-jage, 1963} « However, most of the studies# v/hetlier they 
employ tabulations of systematic observations or obsarver 
yatinga, fail to significantly account for variance in, student 
} earning « Three "coaction" climate variables# Subser\dent, 
fvtrict Control# and Speech Constraint# seem to.be related to. 
;his diiftension# and among the three# there is only one corre«* 
lation with student learning. 

On the other hand , a more promising dimension for pre- 
dieting learning is **isomori5hism" or the perceived equality 
class members e Democratic, Stratified# and Egalitarian 
.inorrelate significantly with learning in eleven instances,. 
Stx'atif ication correlates with six learning measures# more 
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These terms are used a matter of convenience in dlsscussiisg 
the lesults* Except in the case of "syntallty a term employed 
fosr some- years by Catteli (Sea Sereiter, 1966 ) . we shall refjeain • 
ct.mn asj.nq or adding new tenns to the copious jargon of asycholows 
In ^ al , other cases , wa have used words with dictionary def initioaa 

Wfiicn are to be understood as operationally defined and discussed 

hare . 















than any other variable, ‘ Perhaps like paaal or military 

institutions f learning can foe at least partially satisfying 

and effective in dominated^ oppressed groups as long as every«* 

one is treated equally* It may foe that when one inmate ^ 

* ' 

rookie f or student is unfairly favored or set above the other, 
the energies of the group are diverted from the c^tteinment of 
Institutional or private goals into th<^ resulting dissention. 

Another group of structural measures that predict learning 
have to ho with "organization** of the class— Goal Direction, 
Disorganization, and Formality* This group calls to mind 
% 2 ms* (1960) *^Teacher Characteristics Pattern Y^—'respon- 
sible, businesslike, systematic tciacher behavior. A previous 
study (Walberg, in press) shovfed that these climate variables 
can be predicted from teacher personality. Among the organi- 
sation measures , there are eight correlations with learning 
criteria-. 

let us nc5W turn to the aff motive climate predictors which 
can be grouped into “syntallty” and "synergism** measures. 

One might derive from political theory the hypothesis that, 
like nationalism which promoted modern states, **syntaiity" 
or emotional identification with a group cause enhances lears^ing 
Such does not appear to be true of the class g however; with 
one exception, the "syntality" measures. Group Status, Classroom 
Intimacy, and Alienation, do not predict the criteria. Waller*« 

9 ^ ' 'J 

hypothesis (1932) that students identify with the school 
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The oXiMte neaiusee^of , the penHjqiel 

»*or %rhet sene peyoheXc<jriete. have temed 'tile **psyehodyiianiie*''' 
or •inter-pereonal") relatlona li^tween eXAes inembera do -v * 

:>redlct Xearnin 9 , These variables are Personal Zntinacy, a1 

^./F \ .. *3 

f^rlction^ and Satis faction , and they account for 12 corre* ^ k.vj 

latione with the criteria. •Thus it is not the identif ieatl^ a. 

with the group that correlates with learning but the percept 
tion that the class is personally gratifying and without 
hostilities between the meaibers. 
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Sunmary and Conclusions 
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This is one of a series of exploratory studies d^^rived 
from a socio-^sychologieal theory of the classroom as a social... 
system (Getsels and Thelen# 1960} • In a national non*'randOB 
SMpl. Of 76 high sehooX physios olassee, it teats the hypothe- 
aif .^hat i^yiAwl pgro^tiona.of 18 structural and affaetive.. 
aiQisots of olassrodii elimata prsdict 9 cognitive, affective, 

|iM behavioriil leatalng seasuxas adjusted for initial differ- 

4 . V ■ ■ .■ " ; I \ ^r'^ 

■ -.r • - .y; ^ \ 

^ces. Siaqpie and jaiUtipla ooi^'alatioa revealed significant 

w» ■ ~ , 

wp^ea- relationa between oXiaats seasuree and learning 

•* 

i»itcria. For exaspla. Stratification and Friction predicted 
acienoe undipretandlng, bdt othar^'elinate variables predicted 
pltS*i*ide ediliyemant and attitudes toward laboratory work. 
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atdfiitlon, grbisps of o3.i«4«t# v«iriabl«i pr^^lcfd I#aralng- 

^ ' JT ' 

better th«n oth»r»« -^ 02 x 9 th« *tr^ctairfci variables) ’*isoaior^ ■ 
phism* Cbhe tendency for class jn^smbers to be treated equally j , 
see discussion for further explanatianl assd “organization?* . ? 

Cefficietit direction of activity) predicted learning much 
batter than “coactlon" .{cosipuisive restraint or coercion) • :v"- . . 

ilKong the affective cllisiate Riaasures, -^synergism'-' (personal ' ' 

raiations afftorig class niesibers} predicted learning better than 
''syivtality“ { idea t i f lea ti or* with group goals), 

Replications of the entire series of studies era bai&g 
edrriad with revised and) hopefully, snore reliable instru-",. .. *1 

iRehts usxxitg a national randtsft sample. Should the results 1 - 
hoxd up in other saa-.ples especially in other school subjacts^f 
they should increase our uis52<«s:stiinding of tiie social psychology 
of the class. Moreover, from a practical point of viaw,-.that 
ability to pradict laarning outcomes from assessments of ..dirts'”. ^ . 
room cXlisats may havs inq^lications for teacher education^ 

' 5 #- 

behavior modification pf in~^rvice teachers , and the afssess’" 
ment of teaching effect! vane so provided educators can agree ' 

on measurable goals of education. 
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